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(57) [Abstract] 
[Objective] 

Air in polymerization reaction manufacturing method where 
high degree of polymerization polyethylene terephthalate of 
high quality where with-liquid interface does not generate 
defective fluidity is acquired is offered. 

[Constitution] 

condensation polymerization process after esterification 
reaction process prestage condensationpolymerization stepo 
intrinsic viscosity (;et) where intrinsic viscosity (;et) obtains 
polyethylene terephthalate of 0.4 -0.9 dl/g you divide into 
poststage condensation polymerizationprocess where 
polyethylene terephthalate of 0.8 - 1.3 dl/g is acquired. 

After that staged polycondensation process, rotating shaft 
12,13, of multiple and in this in right angle maintaining 
spacing at shaft direction, when it possesses impeller blade 
whichwith paddle 21-26. 3 1-36 which is installed and 
scraper 41-4 6, 5 1-56 which has length which almost is 
suitable to aforementioned spacing which isinstalled in this 
end of paddle is formed, rotation diameter of this impeller 
blade designating D. shaft direction length as L L/D 2-10, 
It does with heavy stirring apparatus of preferably 4-8. 
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[Claim(s)] 
[Claim 1] 

melt condensation polymerization doing polyethylene 
terephthalate of high degree of polymerization in continuous 
with esterification reaction process, and condensation 
polymerization process regarding to method which it 
produces,aforementioned condensation polymerization 
process, phenol and 1, 1, 2 and 2, -tetrachloroethane weight 
ratio 4 -to-6 polyethylene terephthalate whichis acquired with 
prestage condensation polymerization stepo said prestage 
condensation polymerization process which obtains 
polyethylene terephthalate where the intrinsic viscosity (;et) 
which was measured in mixed solvent of 20 deg C which are 
is 0.4- 0.9 dl/g rotating shaft of multiple and, In said rotating 
shaft in almost right angle maintaining spacing at shaft 
direction, with the structure which possesses impeller blade 
which consists of scraper which isinstalled parallel to 
aforementioned rotating shaft in multiple paddles and the said 
end of paddle which are installed with length which almost is 
suitablein aforementioned spacing as for said impeller blade 
with revolutionmutually self-cleaning it does, L/D which 
displays attached length in shaft direction of D . said 
impeller blade with L 2 - 10,supplying rotation diameter of 
aforementioned impeller blade to churning polymerizer of one 
reactor which is a preferably 4-8 at least, manufacturing 
method o of high degree of polymerization polyethylene 
terephthalate whereit does condensation polymerization, 
before consists of poststage condensationpolymerization 
process which obtains polyethylene terephthalate which 
intrinsic viscosity (;et)which was inscribed is 0.8 - 1.3 dl/g 
makes feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

It regards method where this invention regards manufacturing 
method of polyethylene terephthalate of high degree of 
polymerization, produces polyethylene terephthalate of high 
degree of polymerization with melt polymerization method. 

[0002] 

[Prior Art] 

Regarding to continuous production method of polyethylene 
terephthalate, horizontal reactor of single shaft or dual shaft 
churningsystem is used until recently as final polymerizer. 

Even among these to obtain polymer of high degree of 
polymerization, from fact that viscosity of polymer becomes* 
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[0006] 

[*Bj*<<8*LcJ:5i:-r*^ffl] 



10.000 poise or greater, those of kind of two-shaft stirrer type 
which is shown from until recently in Japan Patent 
Application Showa 46-62620 number are used. 

[0003] 

sectional view of twin shaft type polymerization reactor 
which is used for Figure 4^ Figure 5 until recently isshown. 

rotating shaft 3 of 2 has penetrated reactor which is shown in 
Figure 4. Figure 5 parallel to machine direction of reactor I 
which possesses jacket 2. 

In order for disk shaped stirrer blade 4 of multiple to be piled 
up alternately, we arelocked in rotating shaft 3 of this 2, we 
have reached point where the polymer is agitated due to 
revolution of rotating shaft 3. 

As for 5 it is a scraper which is provided in outer perimeter 
side of disk shaped stirrer blade. 

[0004] 

Aforementioned disk shaped stirrer blade 4 has reached point 
where it turns mutuallyto reverse direction (Figure 5 
reference). 

In addition exhaust nozzle 6 of volatile substance is provided 
in upper part of the reactor 1, with reaction volatile substance 
which by-production is done from this exhaust nozzle 6 
exhaust is done in outside the system. 

Furthermore, inlet 7 and outlet 8 of each polymer are 
provided in the vicinity of both ends of machine direction of 
reactor 1. 

intermediate polymer which it should polymerize inside this 
reactor 1 is polymerizedinside reactor 1 entering into reactor 1 
from inlet 7 of polymer and is discharged as final polymer 
from outlet nozzle 8. 

[0005] 

While polymerization inside reactor 1 designating reactor 1 
internal as the degree of vacuum of several Torr or less, 
agitating polymer with temperature 270-290 deg C due to 
therevolution of disk shaped stirrer blade 4, from discharge 
nozzle 6 discharging reaction by-product or other volatile gas 
in the outside the system it is done. 

[0006] 

[Problems to be Solved by the Invention] 

It is as for point which becomes problem description above 
untilrecently in equipment, as shown in Figure 4, disk shaped 
stirrer blade 4 beinginstalled alternately in rotating shaft 3 of 
2, because major portion of the outer perimeter surface of 
blade side surface and rotating shaft 3 self-cleaning it is not 
done, flow todeteriorate very regarding especially blade side 

C — J J I ^ 
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surface and to cause the dead space. 

As for scraper 5 with those in order to scrape polymer of 
inside wall of reactor 1 mainly, as for adhering polymer of 
side surface of disk shaped stirrer blade 4 it hasbecome 
structure which cannot be scraped. 

[0007] 

Furthermore as for problematical point of another, as seen in 
Figure 5, it is to possess gap between inside wall of reactor 1 
in upper part of disk shaped stirrer blade 4. 

As for this gap, being something which is provided in order 
todischarge volatile component which is separated from 
polymer from exhaust nozzle 6,it is something because it 
maintains pressure inside reactor 1 at the uniform. 

[0008] 

But, in this case, be sure to mean to possess air -liquid 
interface in the polymer and gas phase part. 

A part of Figure 5 becomes air -liquid interface. 

This portion occurs in machine direction entire area of reactor 
I. 

defective fluidity section occurs with as many as this air 
-liquid interface, renewal of adhering polymer deteriorates in 
polarity, because conducted heat (Heating) from the jacket 2 
is always done, degradation of quality of polymer occurs with 
residence for long periods ,this polymer which deteriorates 
mixing existence does in product and quality of product itself 
becomes cause which deteriorates. 

[0009] 

As for this invention, producible manufacturing method is 
offered designates high degree of polymerization 
polyethylene terephthalate of high quality as problem air in 
polymerization reaction by with -liquid interface evading the 
defective fluidity. 

[0010] 

[Means to Solve the Problems] 

As for this invention, melt condensation polymerization doing 
polyethylene terephthalate of high degree of polymerization 
in continuous with esterification reaction process, and 
condensation polymerization process in order to solve 
theaforementioned problem in method which it produces, as 
that condensation polymerization process, phenol and 1, 1, 2 
and 2, -tetrachloroethane weight ratio 4 -to-6 followingway 
condensation polymerization doing polyethylene terephthalate 
which is acquired with prestage condensation polymerization 
stepo said prestage condensation polymerization 
processwhich obtains polyethylene terephthalate where 
intrinsic viscosity (;et) which was measured in the mixed 
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solvent of 20 deg C which are is 0.4 - 0.9 dl/g, Before method 
which consists of poststage condensationpolymerization 
process which obtains polyethylene terephthalate where 
intrinsic viscosity (;et)which was inscribed is 0.8 - 1.3 dl/g is 
adopted. 

[0011] 

namely, after that as for staged polycondensation process, in 
rotating shaft and this rotating shaft of multiple in almost right 
angle maintaining spacing at shaft direction, impeller blade 
which consists of scraper which is installed parallel to rotating 
shaft in multiple paddles and this end of paddle which are 
installed with length which almost is suitable in 
aforementioned spacing possessing, said impeller blade 
mutually with structure which self-cleaning is done, is the 
step which does condensation polymerization rotation 
diameter of this impeller blade L/D whichdisplays 
attached length in shaft direction with L 2 - 10, making use of 
churning polymerizer of one reactor which is a preferably 4-8 
at least with revolution. 

Now, deficiency of Prior Art is cancelled, polymer of high 
molecular weight where intrinsic viscosity quality of 0.8 - 1.3 
dl/g is good can be acquired. 

[0012] 

As for feature of manufacturing method of high degree of 
polymerization polyethylene terephthalate, viscosity of 
polymer becomes high with this invention , loses long period 
residence ones inside reactor beforepossessing complete 
self-cleaning function in poststage condensation 
polymerizationprocess which becomes easy flow property to 
deteriorate by using polymerization reactor of structure which 
was inscribed, it is a point which it tries to beable to acquire 
polymer where quality of high degree of polymerization is 
good. 

[0013] 

[Working Principle] 

Operation and action in manufacturing method of high degree 
of polymerization polyethylene terephthalate with this 
invention areexplained making use of attached figure. 

As for Figure 1 it is something which is similar to reactor 
whereit showed flowsheet in embodiment of continuous 
polymerization method of this invention, as for60 and 61 as 
for esterification reaction vesseU 1 with polymerization 
reactor which shows prestage condensation polymerization 
process it showed in Figure 4^ Figure 5 and isuntil recently 
used. 

1 1 with polymerization reactor which shows poststage 
condensation polymerizationprocess, shows details in Figure 

1 r?:^„«« •) 
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2 and Figure 3. 

6 2, 6 3 and 6 4 are transport means which transports polymer 
to sequential following reactor. 

[0014] 

structure and action of polymerization reactor which is shown 
in poststage polymerization process indetail are explained 
making use of Figure 2 and Figure 3. 

As shown in Figure 2 and Figure 3, rotating shaft 12,13 of 2 
axial support is done mutually parallel to inside reactor 11, 
each rotating shaft 12,13 with unshown drive source , like the 
in the diagram arrow synchronization doing mutually with 
same rotational speed to same rotation direction, is designed 
in such a way that rotary driving it is done. 

As for inside wall of this reactor 1 1, it has possessed cocoon 
shaped cross section of kindof shape which can connect 
cylindrical pipe wall 1 1 1,1 12 of 2 rotating shaft 12,13 
isdesignated as center respectively. 

rotating shaft 12,13 is formed from shaft cover 122,132 which 
has pseudo tetragon cross section in therespective circular 
axis 121,131 and its perimeter, (Figure 3 reference). 

[0015] 

multiple paddles 21,22,23,24,25,26 is locked to rotating shaft 
12 , across predetermined spacing. 

Each paddle 21-26 center is formed by thick plate which has 
spindle-shape cross section where expansion both ends 
becomes pointed, each paddle 21-26 is installed vis-a-vis 
rotating shaft 12 that alongside in-plane which crosses, at 
same time, lining upinto shaft direction of rotating shaft 12, as 
for paddle 21-26 which is adjacent the phase 90 degrees has 
become state which slips in axial rotation. 

In addition, as for each tip of these paddle 2 1-26, according 
to rotation angle position in order cylindrical pipe wall 1 1 1 of 
reactor 1 1 or it mentions later to bepossible to oppose to 
paddle 3 1-36 which corresponds across slight 
clearance,dimension is selected. 

[0016] 

On one hand, in same way, multiple paddles 
31,32,33,34,35,36 of spindle-shape cross section is locked to 
also rotating shaft 13. 

As for each paddle 3 1-36 corresponding to paddle 21-26 
which before wasinscribed respectively, there is a position of 
same shaft direction position as that,each phase 90 degrees in 
form which slips is installed in rotating shaft 13 each vis-a-vis 
paddle 21-26 which corresponds. 

In addition, each tip of each paddle 31-36 cylindrical pipe 
wail 1 12 of reactor 1 1 oreach has reached point where it can 
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oppose to paddle 21-26 whichcorresponds across slight 
clearance according to rotation angle position. 

[0017] 

Furthermore, respectively, scraper 41-4 6, 5 1-56 of 
pseudotriangular cross section which is suitable to cross 
section shape of protruding end part is locked parallel with 
aforementioned rotating shaft 12,13 in protruding end part of 
paddle 21-26. 31-36. 

Is opposed to shaft direction across slight clearance end face 
of each scraper 41-4 6, 5 1-56 vis-a-vis paddle 21-26. 
3 1-36 which is adjacent. 

[0018] 

Because each scraper 41-4 6, 5 1-56 is similar constitution, 
now as representation when detailed explanation it does 
concerning scraper of paddle 23, you can install scraper 43 of 
total 4 in paddle 23 both tip both surfaces , end of scraper 43 
of both surfaces proximity doing in side surface of respective 
paddle 32,34, hasreached point where it can oppose. 

As for end edge line of each scraper 43 there is same linear 
position as tip to which scraper 43 corresponds and time, with 
that the end of each scraper 43 cylindrical pipe wall 1 1 1 of 
reactor 1 1 or paddle 33 canoppose to shaft cover 132 which 
possesses surface which is continuedacross slight clearance 
according to rotation angle position of rotating shaft 12. 

[0019] 

In addition, way it shows in Figure 3, between scraper 43 and 
the shaft cover 122 it has reached point where scraper 52,54 
which is installed in paddle 32,34 which is adjacent according 
to revolution enters mutually. When those enter, in order 
surrounding surface of axis center side of scraper 43 and 
surrounding surface of axis center side of scraper 52,54 
proximity to do across slight clearance,dimension is selected. 

impeller blade which paddle and scraper which have structure 
above sayto this invention is formed. 

[0020] 

In this kind of polymerization reactor, polymer from inlet 201 
is inserted into the reactor 1 1, by fact that rotating shaft 12,13 
drives turns with movement of the paddle 21-26. 3 1-36 and 
scraper 41-4 6, 5 1-56 is agitated with stirring action, after 
that, is removedfrom outlet 202. 

As here, understood even from sectional view of Figure 3, 
volume which rotating shaft 12,13 and scraper 41-4 6, 5 1-56 
occupy to be small, in addition paddle 2 1-26^ 31-36 
opening spacing, because it is installed, greatly it can increase 
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0iJilS./^K;U 22 <D¥S<*tl®l*7.^7L/-/^ 
51,53 CDSfeJffiStifi^LrfflJt^iftL. -5-*if>a) 

[0024] 

*fc. /Ul~46. 51-56 (DjgffiliSLMZ 

X'i7U-/^ 41-46.51-56 mi&.f}^'i<09c^S.lS 

c:(Dj:5(c. iHifEtft 12,13 roaiEicj;^/ ^K;u 

21-26, 31-36. T.^U—/'? 41-46. 51-56 (D^iSit 
^!ail-J:y#S§ 11 rt(D±X0aii*^±IC'j7 

[0025] 

<ffc\ SiS^ffia 202 (cfcrti,/Hu-7-(S$ia 

i^-\zii<ti>Zti)<m^ttj:i>, 
zotzlbizlt. ltl#H©ES(D)|c«-r-5li!i5& 

|p)<D:g*(L)(DJt L/D S*t<1--5A^. 
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effective volume ratio inside reactor 1 1 in comparison with 
stirring apparatus of conventional self-cleaning type. 

[0021] 

With those of drawn example, as for effective volume 70 - 
75% of total volume it hasbecome. 

Furthermore, it expands installation spacing of according to 
need paddle 21-26. 31 -36, it ispossible also furthermore to 
increase effective volume ratio that much by making length of 
scraper 41-4 6, 5 1-56 long. 

On one hand, simultaneously with above-mentioned stirring 
action reactor 1 1 inside section self-cleaning is done by 
below-mentioned cleaning action . 

[0022] 

inside wall of namely, reactor 1 1, tip^ of paddle 21-26^ 
3 1-36 and end edge line part of the scraper 41-4 6, 5 1-56 
doing proximity, cleaning is done it moves by . 

In addition, curved surrounding surface of paddle 21-26 and 
paddle 3 1-36 those tip doing proximity mutually, cleaning is 
done it moves by . 

[0023] 

Furthermore, flat side surface of paddle 21-26. 31-36 and 

each end face of scraper 51-56. 41-46 which opposes, 
proximity doing, cleaning it is done mutually in thoseit moves 
by. 

end face and proximity of scraper 51,53 doing, relative 
positioning it does the flat side surface of for example paddle 
22, those opposing surface are done cleaning mutually. 

[0024] 

In addition, surrounding surface of scraper 41-4 6, 5 1-56 
scraper 41-4 6, 5 1-56 proximity doing the end and 
surrounding surface mutually, cleaning is done mutually by 
factthat it moves. 

This way, cleaning is possible all surface inside container 1 1 
completelywith revolution of rotating shaft 12,13 with relative 
positioning of paddle 2 1-26. 31-36. scraper 41-4 6, 5 
1-56. 

[0025] 

Furthermore, in order to designate polymerization degree 
distribution of polymer (final polymer ) in the reactor outlet 
202 as sharp, general, residence time distribution (variation 
for=average residence time ) of treated matter inside the 
reactor 1 1 is made close in uniform, it becomes important. 

For this, it enlarges ratio L/D of length (L ) of shaft direction 
for diameter (D ) of impeller blade, or it mounts partition etc. 
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[0026] 

S<($?) 1 i^'-S ^ Poise). L/D=2~I0. »*L<li 
4^8 filtT'tt^yfeA<«l<Tt.aJf<<:;*S?aB* 

[0027] 

[0028] 
[SlffiiMl 

[0029] 
(IIJ6<5»J 1) 

1.0 ^ X5^U>^iJzi-;U 1.5 =E)\.(DW\'^V 
S^$;txfcJI*4x^'J"-^SB# 6kg (DSJ^-e. 

X-7U-*(C#^350ppm ,300ppm (DflJ^r^iS 
xx-T;HbSiC(im 1 m 2 eoxT^T^Mb 

ZO^om 1 lg2SxXx;MbSlS<i<Dlfe 
. Sgli^tlC 260 deg CT'fcy.»5SB#ra 

[0030] 

mz. CICDZ^UtKU V-^aS 270 deg C. 
2Torr I::3>hP— iU^tlfco 

IS 5 lc^Lfcxitli«S!ffii$SMIS:S^§l 



vis-a-vis the shaft direction inside reactor 11 and it is 
necessary mixture of shaft direction the to the utmost to hold 
down. 

[0026] 

It differs even in viscosity of treated matter, but when high 
degree of polymerization polyethylene terephthalate 
ispolymerized, also viscosity is high (Approximately 10,000 - 
30,000 Poise ), there not being a partition with L/D=2'-10. 
preferably 4-8 extent, satisfactory residence time distribution 
is acquired. 

[0027] 

Furthermore, with above-mentioned example rotating shaft is 
provided 2, but this invention is not something which is 
limited in 2, 3 or more also it ispossible to provide. 

In addition, with above-mentioned example as for scraper, it 
made pseudotriangular cross section, but also it is possible to 
make cylinder* or prism. 

[0028] 

[Working Example(s)] 

Below, you explain concretely with this invention concerning 
Working Example of high degree of polymerization 
polyethylene terephthalate production method. 

[0029] 

(Working Example 1 ) 

equipment of flow which is shown in Figure I was used and 
the starting material slurry which is mixed at ratio of 
terephthalic acid 1.0 mole, ethyleneglycol 1.5 mole at ratio 
of each hour 6 kg, wassupplied to esterification tank of first 
step in continuous. 

triphenyl phosphate as antimony trioxide* stabilizer as 
catalyst in this slurry is added in the starting material slurry at 
ratio of each 350 ppm ,300 ppm . 

With esterification reaction vessel of first step, second step 
it did esterification reaction up to reaction ratio 
approximate ly 96%. 

As for condition of first step, second step esterification 
reaction vessel of this time, as for temperature with 260 deg 
C, as for residence time they were each 4.5 hours. 2 hours 
together. 

[0030] 

Next, this prepolymer was controlled to temperature 270 deg 
C. pressure 2 Torr. 

In twin screw horizontal type stirred type front stage 
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(L/D=4,igj$S[H]|Ettg 166mm. W§« 18 



t#b+ifc7Kg 77 )\ts o.64di/g -e 

[0031] 

;4!(CC07tfUT-$, 275 deg C,E* 
OJTorr lzn>hP-;uS^tifclll 2 (c^FLfr-b;u 

S«^S(L/D=6,ai*HlHllEfig 100mm, 

IS*^§saia0^-V7K>::^ 64 -cffii^w^ig 



#bHfr;K'Jv-a)*SIS*!iJt(;7)li. i.i2dl/gr' 

[0032] 

{mmm i) 

oATontLtzmtmrnm \ tmrnjim^^rt 



[0033] 

mmm 3) 



1 l::5^-ro 

[0034] 
(UteiJlJ 4) 
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polymerizer (L/D=4, impeller blade rotation diameter 166 
mm, internal volume 18 liter, stirring speed 20 rpm ) which is 
shown in Figure 5, with gear pump of the second step 
esterification tank outlet you polymerized with pushing in and 
residence time approximately 2 hours. 

intrinsic viscosity (;et) of polymer which it acquires was 0.64 

dl/g. 

[0031] 

Next this polymer, in twin screw horizontal type stirred type 
poststage polymerization vessel (L/D=6, impeller blade 
rotation diameter 100 mm, intemal volume 6 liter, stirring 
speed 30 rpm ) which possesses self-cleaning functionwhich 
is shown in Figure 2 which is controlled to temperature 275 
deg C, pressure 0.3 Torr, with the gear pump 64 of 
aforementioned front stage polymerizer outlet was 
polymerized with pushing in and residence time 4 0 min. 

intrinsic viscosity (;et) of polymer which it acquires was 1.12 
dl/g. 

Other test result is shown in Table 1. 
[0032] 

(Working Example 2 ) 

Other than designating pressure as 0. 1 Torr in poststage 
polymerization vessel in the Working Example 1, doing 
polymerization which is similar to Working Example 1, 
youanalyzed in same way concerning polymer which it 
acquires. 

Result is shown in Table 1. 
[0033] 

(Working Example 3 ) 

In Working Example 1, other than designating pressure of 
poststage polymerization vessel as 1.0 Torr, doing 
polymerization which is similar to Working Example 1, 
youanalyzed in same way concerning polymer which it 
acquires. 

Result is shown in Table 1. 
[0034] 

(Working Example 4 ) 

In Working Example 1, polymer which is sent to poststage 
polymerization vessel from gear pump 64 of front stage 
polymerizer outlet it decreased polymer which in 1 part 
continuous is sent to theextract and poststage polymerization 
vessel in outside the system, other than designating residence 
time of poststage polymerization vessel as 60 min, doing 
polymerization which is similar to Working Example 1, it 
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[0035] 

(itmi) 

[0036] 



analyzed in same way concerning polymer which itacquires. 

Result is shown in Table 1. 

[0035] 

(Comparative Example ) 

It designated poststage polymerization vessel form of 
Working Example 1 as same ones, as front stage polymerizer 
(However, intemal volume used those of 10 liter. ),other than 
making residence time 6 0 min, doing polymerization which 
is similarto Working Example 1, it analyzed in same way 
concerning polymer whichit acquires. 

Result is shown in Table 1. 

[0036] 

[Table I] 





(j?) dl/B 


^ m 


oes/kg 




1, 12 




26 




1.28 




29 




0. 92 




25 




I. 24 




32 


it $st m 


0. 89 




41 



(1) ISI6l^g[(i7) 7xy-7Uil, 1. 2, Zf-hy<roa 
>omfiJtA<4i* 6T*5 2 0*Coa 



[0037] 



[0037] 
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(77);!)< 0.4M).9dI/g •Cfc4/-K'JX^U>xU:7^U 

^xffr'^#^)^^fc/■Kux5^u>^u7^u-^^ 
o.8-i.3di/g r*feS/-Kuxf-u>7^u^$u-h$ 

^#^^IS«lfJl^XfI*gT7KiJx^U>^U7 

*ifc/-KUx5^u>T-u:7^ii>-hAq#b+i'5o 



I] 



3^^L/-hS{ita):7P-^^fv'rxfiiiio 

[02] 

[US] 

^2*0 11-11 ^(citi^Bfffiiao 

[04] 



[HIS] 

HI 4 +0) I-I 

[^?-^a)itteB] 

1 

u 
111 

112 



[Effects of the Invention] 

According to this invention, after esterification step which 
blend of terephthalic acid and ethyleneglycoUsterification 
reaction is done, condensation polymerization doing obtained 
prepolymer with this esterification step, the prestage 
condensation polymerization stepo which obtains 
polyethylene terephthalate where intrinsic viscosity (;et) is 0.4 

- 0,9 dl/g and with specific twin screw horizontal type stirred 
type polymerization vessel whichpossesses self-cleaning 
mechanism in order is acquired polyethylene terephthalate 
which furthermore degree of polymerization raising to do 
with this prestage condensation polymerization process 
condensation polymerization action, Passing by poststage 
condensation polymerization process which obtains 
polyethylene terephthalate where intrinsic viscosity (;et) is 0.8 

- 1.3 dl/g because it produces polyethylene terephthalate, 
polyethylene terephthalate where quality is superior in high 
degree of polymerization isacquired. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

process diagramo which shows flow of polyethylene 
terephthalate production in embodiment of the this invention 

[Figure 2] 

sectional viewo of poststage polycondensation reactor in 
Figure 1 

[Figure 3] 

sectional viewo which parallels to 1 1 - 11 lines in Figure 2 
[Figure 4] 

sectional vieWo of twin shaft type polymerization reactor 
which is used from until recently 

[Figure 5] 

sectional viewo which parallels to I-I line in Figure 4 

[Explanation of Symbols in Drawings] 

1 

prepolymerization reactor 
11 

poststage polymerization reactor 
111 

cylindrical pipe wall 
112 

cylindrical pipe wall 
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53 

X^U— 
54 

55 

56 

X^U— 
60 

61 

Drawings 
[131] 
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scraper 
43 

scraper 
44 

scraper 
45 

scraper 
46 

scraper 
51 

scraper 
52 

scraper 
53 

scraper 
54 

scraper 
55 

scraper 
56 

scraper 
60 

esterification reaction vessel 
61 

esterification reaction vessel 
[Figure 1] 



[|g|2l 



[Figure 2] 
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[Figure 3] 




[Figure 4] 



[US] 



[Figure 5] 
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